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(54) JOINT LINE DETECTOR 

(57) Abstract: 

PURPOSE: To provide a joint line detector which is 
capable of surely identifying the joint line of objects 
to be welded from the dust and flaws existing on the 
work surfaces of the objects to be welded and has high 
reliability. 

CONSTITUTION: Illumination devices 6, 7 respectively 
emit scattered light beams and the joint line 4 of the 
objects 2, 3 to be welded are respectively illuminated 
with these beams from different directions. The image of 
an observation region 11 of the objects 2, 3 to be 
welded is picked up by an image pickup device 5 and the 
image information of the common part of the observation 
region 11 illuminated by the illumination devices 6, 7 
is subjected to image processing, by which the joint 
line 4 is detected. A change in the bright and dark 
parts of the dust and flaws existing near the joint line 
4 generated by a change in the illumination direction 
varies from the change in the bright and dark parts of 
the joint line. The information to identify the joint 
line existing in the common part of the region of the 
objects 2, 3 to be welded illuminated by the different 
illumination devices 6, 7 and the dust and flaws 
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increases. As a result, the joint line and the dust and 
flaws are easily and surely identified. 
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1 

4& tti f -5 S -o- ^ tB & M f Z *3 1- » T . 

tajimftjjftizM^fz&mytm&ft-tztig&^mt. 
®7tjS»f#a«. flaw3toaaw©^-f s.>?#±f&mik 

&tti-f2>m&&8im&w\z£i\,*T. 



□ 
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[f£WOp*fflft:ia93] 
10 [0 0 0 1] 

[0 0 0 2] 

20 »i£ft*^#^;bl*T»ffi (^■e-jgSS) L&Q* Stat 
[0 0 0 3] ±B»^««lH««i bTtt, 



in 



[0 0 0 4] l^L&*t5, ±Ea*CD*^jMftaiS« 

feo&wiz u-^¥—&&mm\zmM^ftte^<D*v, m 
[0005] a>a*£raa*#iirr£*:d&, »-&*a©»» 

[0 0 0 6] 

> y ff fc 5 d i ^ffllKfC ft: * o 
50 [0 0 0 7] #S8gH<DB«tt, t£*<0»^««ttl««fc 



3 

[0 0 0 8] 

^at, ^©isfc^aowafcEiisftTfc****? 

[0 0 0 9] ±aBBW*aJ*f-6fc«>. W*JS2 

#U Cne»^lCD^Bg*f : E:-Ki:m2CD^M»t ;: e-F 

[ooio] ±aaB»*aj*-r*it», 

#^*Wj-5S[g#tt^#-r^ £ t fe©T 
[0 0 1 1] $S>H*fc. -hEaWSjififcTSfc*, §3 

[0012] ±BB«*38jsE-rafc«). n 

scosaxitfT*[R]ic«v^ci^«^ttS:#-r-5>iS»#a 



( 3 ) 7-51869 

4 

am**© 3 % ±ffi«-&*Ba w^aoaft sitiT^ 
it^at. ±a3*<n^a*»sA*-r««[»fis«i»©8s-&ii 

SM^tfejgS^JWWMttC^l/iTifBMBJ^- KbB 
1t^afcE**n*:M»©BiW ; E-K*»6»^«*fllW 

[0 0 13] 

[^w©f^fflfe«i:^a*] tsjjfs 1 izfrfr2>m-&m&tii 
mwiz&ntt, «-&*Biw^a©ft^3j«*aDtt*«j*u 

tt^ttsaw^awajftajtHTf-t-n-ftiflawanfc*}* 

[0014] !S*3S2tc^^«sS'&||«iffl»«tc«tti 
[0 0 15] IS*3a3t5J:rX|»*]H4tc:*^s»-&ilMft 

[0 0 16] IS*«5iC^^S«^»|ftHl««K±n 

50 Sft&HSccoHBijJl^- K^Stt'&jftSflHWr ^aaBaw 
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[0 0 17] 

^E-n-en^T. io 

[0 0 18] fc45, KTTtt* ^SOSPXilfT^^^X 

[0019] ±E-fc>u-3tt*A,y Haifa, HiJc^-r 

5, 45«fclXft-&i»4*flBIBTSfc»<D»lBaW«fi6*5 
«k«* 2 flg9J«B 7 20 
[0 0 2 0] JbffiJ»««B5H H2(C*5^Trtffl{c:«- 

IBJt«&B5H S^ffi^l 1 (H2#B8) 

isn&iBfti/>xi6, u^ii/>xi 6cdw»i;i 

SBM^nT«^»^2, 3©»^«4*^tP±B«ift« 
ttl 1 <D«MB«rr*3te«se*B (tHKHB) 

ci©»«b&«tc^jiS'rsiii««^*aij-rsccDA 30 

[0 0 2 1] ±!2^tl/>Xl 5, 16tt, #syfc«K 
7^W18, 1 9t3«ty:jpi^l 3^SAI*-rS3S^ 

tC, — -D<DU>Xmn2 2\Zt&fr&$itl&o ZL<DU>X 
«W2 2tt*«lH2 3<OjfeS«fCBtD#tt6n*. CCD 
£ftlH2 3©»Sa{B«Ctt±IBCCD*^5 1 7*^0# 
wen, t#^-0©^8*-X 2 4rtiIiR«*nS. 
±!3»»3t«S7>r;P^ 18, 1911 !/>Xil2 2 40 

tlT^oO, ±83*^*1* u/ 2 Hi, 1/ 

>XttiH2 2 rtiCT±IHJB«^>Xl 5 fClbTCCD 

[oo22] ±m%&mu>xi 5<D%m* umu>xi 

6<Wfctt*3«fctfCCD#*^ 1 7(D«|^ittlH2 3 CO^t 
llftt'&a-rSck'Sfc, lx>X«EJH2 2*3ckt^CCD*^ 
9 1 7*«±E*«UB2 3K5tO#ttsn-5. KT, ±fc 
2 3 <Z)±fB3tttl£}S#3£B 5 ayytm 2 5 <h ^3 . 

to o 2 3] m&ytumy ji* 1 8, ±ib» 50 



1 mmmm 6M^2 rase 7 tct swass* 2 1 
3©7-^s©BHM3toKi*jtttaiasii--5^ ±ejn 

[0 0 2 4] ft*, ±E»»}ie«*7^;^ 1 8, 19 
tt» B4fcS"r<fc5fc, -t©3t«l35*»«K«5CDJtHI|2 

5^*fbT«iri&tt8gT?ix>xftiB2 2i:ao#»en 
£<> znu, »»***±B»»Jt««7-<;p^ 1 8, 1 

9<0SBa>SS«LT«g?S«l 1 (0 2#M) rtCg 

BsfeStu i^M^i 1 Pvv<DZ.<DR#ytiflmxj!ki 

3<D^t>*$>Z>zf—X h^:lTCCDA^7l 7 iCAItb 

[0 0 2 5] _hfe^-X h*5BfrtS&«&i3, fflf£ 

l/>Xl 5^il/>Xl 6£\ *CD3^tt**«|fcgfi 

[0026] mmmm 5 n ^^±9b^^-x 2 4 tc 

X, Sft»W2 6 (HI #88) K<fcD, BSLfc^U— 
1f»»S«©P*y KT— AcDJOX/Bl/— 1tVX;i/8cD 

£8p»K:BJ£3n*. fttt&B5tt. ^<D± 

8E3tt«l2 5^, H 4 tC^T <k -5 \Z. JPX^13*^BB« 
d./c^lfeliMl l<0*'i>j& (tt&ft) 2 7 
CCD4'^2 7 (r*3ViT3[Tfca[»««r2 f 3 GO 

[0 0 2 7] Jg«8B5*±|2©<t'5fC«»S-&T^Kp 

2 2, 3cD^*l4£IE^IC h^-/^>^b 

^o«»»*2, 3**ss-r*fc«&ictt, saw it, 

fflffegB 5 £>«Sgfi*£ 1 1 (Dtp'bjUL 2 7 ^^ffiCOJHX^ 
1 3©ffifi{^aSi3:TtB««B5tC«tOiSaE<©ftlX^ 

i3*ft(BU cco^ffifigtcSo%^TSDXffil/"ify 

5 S SnXffl l/-itV XJU 8td:fe Ic^^ggo d 
tfy hT~AlClKDtttt£*§£\ ««SB 5 rt*iIIXffl U 

~tf/X;P8 tfstiitti:, ?i*e©1ipx^ 1 3 co 

ftB^6J43»^»»3t3^UJTlri*CD-e, Sigi5 (Cct 
OiSffiOftlX^l 3^j§#LT^cofig^^m-r -S^t 

[0 0 2 8] -€-21T> *HJfi«»JTtt. ±E4»^2 7^ 
jIIPX^I 3 tCjtfxbTdCDJnX^tl 3iCT^^7t^tifi^ 

tfft^««*, 1 1 ^LT8§:S"r^fc56iC. 

A^B 5 * ±IE (D J: -5 fc: $ tt$j$ L T V ^ CO T * 
&o Sfc, SMft»B5*«»S-&T5efiF"r«21tK:ct 
0> «*S5«|2 i 3<7)B^©«S^btCJ:oTt>»K^ 
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[0029] mmmm s <D±mnm^r-x 2 4 khu u 

t2»»3tt«a7-r;i/^ 1 8, 1 9*R&BTr-5&«u ±82 

u>xmm2 2<om*a^icg&si*n— 3 ls^tst 

Sf 3 2 *»ttT^So fit, :©h*7<X7-(ta 
8i3 2iIJ:i9, ±IBK«*/ > C— 3 1 Ofil*^6±EBS 

h#a— 3 i^®tc»oTF^<xy-^tRtBu, mm 

[0 0 3 0] «»»*2, 3©»^«4*BHWr 

**lBBWS«6fe±tX»2RIWSll7»4, K^S«J 
2, 3(D*7-^®<9RgBJ3£fif3 t>CDT&£o K§ 1 BP^g 
ffl6te, as^^Tct^i^, V>X J ir— X3 6F^tC2fe 
©flBMU'>X3 7 ( 3 8*«ISn5ttt>l:, 1/>X 
y-X 3 6 ^§Wfc^-f h#-f F#A«3 9 IC, tt* 

i/>X3 7, 3swu h^r-r K4 i (c<koat5t*n 

S±f25ttiBaLn«/ hj6^03t*. S^ffi^l 1 Fftifi'viR 

[0 0 3 1] i2»Jg!7 t>»lHaW»K6 t|p|i;« 
J***TU ^CO^-f h^f-f K4 lCDffi»fe±|B3fcfi{:xx 

T<5££*)tC, £<BADy>5>:/<h±ES6lJlg0i«B 
6®7<h^K4 1 *3ck0^2Rg9!S»7CD^-f h# 

Att, ±tBAoy>5>y^S*lBgW«K6 0!)5-f h 
#-f K4 10ffi5BtA»-r*)tti:±iaAPy>5>^ 
£tg2BPJSH7CD^ h^f-r K4 1 (OfifiSBKAIfrs 

[0 0 3 2] 2ttO±|BflgWl^>X3 7 f 3 8c7)5*>, 
5< h#-T F4 10±K— JBtS*#fflcoHaMU>X3 7 
Offitcte;, l*g!5 £H«lflllC, 1f*»{C#oTlP 
X/&1 3T*±-rs*««5«^S±BEHIWI^>X3 7£ 
ffim-f&tzsb, B6B*A— 4 2*iS^tTViSo ± 
EI/>X^X 3 6 OH9B8«cBiO#tt& H5-fx7-iS 
ffi8i4 3 KJ:0> B68#A— 4 20ffl'J**^B&»AA 
-4 2(Dffi£i&r>TK5^X7 — &«ttiU 
4 2JC±|H^JR««*^»"r5<^*B&±LT^«. 

[0 0 3 3] ±E»lRaiBft«6*J:«*2RHW««7 
tt> H2*3«t^|g5i^-rJ:3{^ ^co^&Bg0J^tt4 4 
1 1 <Z>+i.v£ 2 7 &^Aj-?$imt%% 2, 3<D 



^J2, 3©»^i»4t«tC0«*»8&±^6fl|W"r*. 
*SJS#mi, 0, = 0 3 =4 SStcRjeanSo 

»-&*4*-5-<7)flij^«>±^sflaw"rs<h, as 

lRBW««6*<ttX*2BHWS«7<D*»SS*2 t 3co 
"7 - ^ B is frt £ m&^it (D± §? ^ttHSatft **SI4fclS 
« 5 KAIt-r* ««&B5lCB:»fl^ft<B 
^&^3fc**AltU SS-&*4*»WT€rS*iJA«« 

10 [0 0 3 4] ±E»lflB9iSa3 6*J:DC*2BIWSI« 
3 7tt, »«SB5££fcK3ae»»2 6 

tc«i0#ttsn, £CDjQ$8BW2 6 fCcfcO, ±IBco|8« 

-A<DmT.m xjv 8 <b-3tmmzM r> mi s nx 

[0 0 3 5] «»»*2, 3<0 9 — ^H<Z>»lJfi9mfi 

6»c<t*flB9at»2«aw»«7K:±*fliiBt3&«, mzm 

s<tzmm\s&\f*3ftm3-—y yAt£j;D, CCD 

20 — AcD«rra (i/3o») mz&mzwomz-znzo 

Ufc*«oT, ^ix.«^lfi§0J»B6tc e i:Ote^l*#j 

2, 3<D»7-27Ba«JIBW;£ft*<fc. 1/3 08>«fc:, flS 
2M§l|gfi7£J;D«»K»2, 3<07 — ^ffi^BBMa? 

n* borate, «»jg«i2, 3 *«iraxiifir5?isi^»»"r 
^>o cmt^o, 0 1 0 fc^-r <t 5 \z. &mmM2, 3 
<D t 7-t7m<D±mmmm)$ t i hi 1/3 o^stciox 

[0 0 3 6] ±E01 0tt*&, tt»««|2 f 
^ffitC45WS±ffi«S««l 1 »tgf5 05CCD 
30 ^7^^ 1 7(Z)MMB6 1 KSlftSftSifcl 1 i <hO 

cot, *irowKB6^«toHawsn*«*««i it 

»2WW«B7JzJ:r)Rawsn*«*««l 1 fccD*a 

^7 2(OPi^1t$B^, S-&«l^^mcoAca6coW$St b 
Tffl^«CtA«t?#«. ±!2*a^7 2«, K^j*#f 

>^T^€r»^«4S»»cDjDxaifT*ift^ai«ufctt 

40 [0 0 3 7] ^:*3, 010 tC*5^T> ^ 1 SSBJSB 6 iC 

ckOBIMans«*E««l 1 t*2BBWftB7 KiOHH 

B^^n^ts^M^i iw\ i^*^isgijT#^)cfc^tc-r^ 

EWfiS««OCCDA^7l 7©3tt«^lftffl6 1±0D 
illi, 1 1 i IC^T*>, Iwl^^^^^-T^-frT^ 

[0 0 3 8] »lB8M^fi6 Cct0R8WSn««iS«« 
1 It, Sl2BgWSB7Jd«t?)Bg^sn^«JR««l 1 
<fco>#;S8B#7 2{c*fiST^CCD^f/^ l 7 

50 IS6 1 CDffl^7 3 tCtt, B*ia,OSli«j!liXiJ 



77 4*3J:(OfC:<7)»ljB«EjfflfflX»JT7 4^&Sg@gf £ 
43^TllB**a l CD*2Hi«ffl!axU7 7 5^$nt 
±iB3ttt£Slffi6 1 GXf'friRX i 1 1 

[0 0 3 9] »g»2, 3Ojg^4OYtt*f&]0Dffi 
#J2<h±f2*^*gX i <tO#M<h, ft-&«i4CD«4 i 
[0 0 4 0] &*3, 13 1 0 lC43^T, JPXjSC 1 3 tt. 



1 1 fcttt^ffifiSr^LTiS 
0, 1 3 i it, C C D * ^ 5 1 7 ©3tl« »H 6 1 

-r£±fBijpi* i 3 0Mlif^^Lti^o in 

Xjft 13aH mta»ft©»'&co««fiB« 1 1 icsrr* 

ffiB*'*UT*3t), 1 3 a i H CCD^^^17(D>t 
«*«ffi6 1 tC#T*J:ffiiJnXj£ 1 3 a(D%tm&W&7r; 

[0 0 4 1] £t±KKWUfc«ric**fr«±IE-fe>iJ-5t 
^ryFSBltt, 0 3 ic^f J;5fc* *coe»*UffllB8 

1 ttt>«C"fe>"y-3.xy h 9 1 *«j5R-r-5. ^coir>1t 
^lx-/ h9 l©ffift»J»BK8 ltt, SSlflgW3£«6, fg 

y A° SttBrTS fc ^ 43 ck tfSHSSB 5 «^©ffi 

Sfc, ±IBir>^^^ 04 13*5^ 

TK5BUfc»«iS«5(DCCD*^^ 1 73a^6f4, 

[0 0 4 2] »g8%2, SCO^-^SK, fctAtiH 

±**^BaiasnT^«t€rttt, »-&«4, r^p, 

•*|4va, Pva, Q v a tScfctf R v ad^n^nitt* 

-r^o 0 8 tc^-r ct ^ tc, m2mmmm7 \z,k 
Rtc^n^n^ixT, 0 9 iz^f J: 3 urn mm ^ 4 v 

b, Pvb, Qvb^WRvbm^nfflAn, 
[0 0 4 3] _hfE0 7 t'^-rH^ffi^ 4 v a , Pva, 
Q v afeitfR v a tH9 C^tlftfflf 4 v b, Pv 
b, Qvb^WRvb/i^^§iot:, 
2, 3<Dt& J &1£i4<DmVkn^4: v a, 4vblt 
*©M»<OiSS*^ »lHBW««6k:J:*HiWi:*2fl8 
^3S«7»c«kSHBWtCckO£q&AnSfc*o r> 
POiii^Pva, Pvbft 3SlflH91«S6fcck& 
R8 t m 2 M gig 7 tc J: £ M W \Z <k t> T t> SMb < 
rtPffit^S (r*Ptcj;oTtt^fcS:<IHaS«!:Ja:-5Ci: 
t>»£) o $ SQCDifflfQva, Qvbte, 

*l«HW»«6tJ:SBH«i»2BHW««7t<t*«aM 
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t^oTt) b**& < BSffl t & £ (t» Q IC ct -o X 

fl^Rva, RvbH M»2, 3 £>Jg^||4 cDB 
«if4va, 4 v bilWIUTftSA^ KSS*3j:tXl«aB 

[0 0 4 4] ±gaiffl#M3*§ 4 v a , Pva, QvaM 
Mva, _hS3H#fi-^4 v b, Pvb, Qvb&Jctf 

Rvbn ei 3 omm^m^ 9 2 CDfft^Sgp 8 3 
T*. e:©wffla«8 3 fa, iS^m-^4 

10 va, Pva, Q v a43i;£KR v a, H#ff^-4vb, 
Pvb, Q v b^oct^R v b<B±t2L;fc<fc'3&ttHfcir 
SIT, H^fi-^-4va, Pva, Qvafecfc^Rv 
a, lM^4vb, Pvb, Q v b 43 cfct^R v b iztt 

MWfCJ: &»Sn&H 7 ©SB#fl-9-4 v a, Pva, Q 
vaM^Rva^, *2 WW««7 ©JHWfclcfc D#S 
nfc0 9 CDH^fi-^4 vb, Pvb, Qvb43JctfRv 
bCDM«-^^rS?#t~^o 

20 [0045] z.<Dmm^(ommzj:K>. *&«4 8k*<o 

aMl/Qva, EI9(DBft<I^PvbMtfQvbl: 

*S 0 

[0 0 4 6] --ft, iROlifl^RvaMMvb 
IC-^Tte, ^^4gB5>O|g7CD®0m-^4 v a 43 J: 
30 «0 9OIM^4 v b <t|p|«CO«**rixT^S<Z)-e. 

±Essm#os»Kij;o, «^*4©»^fcra*tc, -t 

Mtfl^Rva, R v bOH«fft££££aS£froT 

t6«4ttaJttUT*3 0, Si»J5:ffi«<03CftA%Vi 

4C0^4 i t«RO«4:*t|BailC#Sin?^S. 
[0 0 4 7] Hif^a^8 3 tCT±f20ct5{CH3^3l$n 

40 ^<D^ai{4esiff0i$8 4tt, H9fflaa?n&±ffiiii«ffi-g' 

CS^^T, }^H4^4 i^r^P, «Q43irX« 

R^^#sij-r^i:^t)tc, 01 oizte^Tmwisfzmm 

[0 0 4 8] ±l2B^i!ia^ 9 2 <fc l^-1t # ^aeBc7) n 
*7MWIS58 7 tfiDmi:il «W-f>^7x-X«9 

3^ia^e,n^o ci^ftHBo^^x-^BRs 3»a. a 

IE»SttjgE8 5 43ct^/N°;i/X^*HI$8 6^^^:^ 0 ±|B 

Mje««isbb8 H««iaflB 9 2 ©ttmffi««[*aB 

8 4^e>A*-T-5±IHIE«Y 1 , Y,tcS^T, JlPXffl 
50 I/— tfy X;i/8<DffiKCDWiEfi*SLHi-rS, fbT, 



( 7 ) 

11 

h#JWa5 8 7 tT, JPXfflU— 1fyX;U8 0Dft«**»Jffll 

£*i£ 0 cinicio, imxfflu— tfyx;i/8«. ±E*t 
4 ± * iE ns j £ h ^ ^ * > ^ f s c t a* t? # s o 

[0 0 4 9] &43* ±E*J»01fc:*5^T, ^^^#12, 

3 a*, fctx.aspccffls (»wjee5s«!«) -^#>^ 

[0050] zcD<kofcm^iz\z, mimwmw6\z<k 
&mwtm2mmmw7\z£%mw£&3zmz j ®r)w?L. 

as i hhihsb 6 &&zfim 2 rpjsb 7 0 ransKsig 

: t— K£RW\ «*§*g*2, 3<VV-t7ffi<D®imzjfcU> 
[0 0 5 1] dCDckiK, »103ttH8» ; E-K£»2CD 

^e— H*a*5Tst, >7— ^^atctt, 2^f6]^e>(siP# 30 
©*sswtcj:s«a3ta^jjpb, ^p^iq, mz 
[0052] ±mm 1 ©3tflM*^E— h tm 2 ©ftflBI^E 

mam 2, 3 <D%sm<£>mm\zm^x . ytma^—w 

[0 0 5 3] £t±^K«UJt^««TJa, 3ll!tB91gB 

6*5J:^2 8g0Jg©7cDia^U?5:^7 , £Mn-— ^ HcK 
frt&^a ry/ttciO. B 1 H9J&B 6 tCct Sllflt* 2 
H8WS«7lc«taHIW4:eWO»A*J:5tcUfc^ fit 

[0 0 5 4] El 1 1 tc^-T J: 5 SSiflB9i 

8B61C&, ^<DmmU>X3 7<DMlZ— ^(DjftfiWtt 
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